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(54) ELECTROMAGNETIC WAVE ABSORBER AND ITS MANUFACTURE AND ELECTRONIC 
APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a film-shaped electromagnetic 
wave absorber which has fire retardancy and high wave absorbability, 
and its manufacture. 

SOLUTION: This is an electromagnetic wave absorber which has an 
electromagnetic absorbing wave layer 2 mainly composed of soft 
magnetic substance and high polymer coupling agents, and the high 
polymer coupling agent is 25,000 or over in average quantity of 
molecules, and also aromatic components within the molecule are 15 
wt.% or more. The manufacture is as follows. An electromagnetic wave 
absorbing layer is made by applying and drying magnetic coating 
mainly composed of soft magnetic particles and high polymer coupling 
agents on a support 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electromagnetic wave absorber of the shape of a film which has fire 
retardancy and high electromagnetic wave absorptivity in more detail, its manufacture approach, and the electronic 
equipment using this about an electromagnetic wave absorber, its manufacture approach, and electronic equipment. 
[0002] 

[Description of the Prior Art] ****** 0 f the mutual intervention of an electromagnetic wave, interference, malfunction, 
or information etc. serves as technical and a social concern with the spread of a cellular phone, a personal computer, or 
the various electronic equipment of microcomputer loading. The electromagnetic shielding material using the 
conductive ingredient as such a cure against electromagnetic wave disorder and the electromagnetic wave absorber 
using soft magnetic materials are used. 

[0003] The former electromagnetic shielding material changes electromagnetic wave energy into an eddy current, the 
invasion to the interior of electronic equipment of an electromagnetic wave and radiation to the electronic equipment 
exterior are prevented, it covers with a conductive metal membrane, or the technique of coating a conductive coating is 
used. However, a lifting and un-arranging [ which an electromagnetic wave will reveal from few clearances if it 
becomes empty and electronic equipment is not covered completely, and a shielding effect reduces ] have the shut-up 
electromagnetic wave in interference inside a device. On the other hand, if a clearance is covered completely, another 
problem to which the heat dissipation nature of electronic equipment falls will arise. 

[0004] For this reason, the electromagnetic wave absorber which reduces a reflected wave and a transmitted wave 
attracts attention by absorbing an electromagnetic wave. An electromagnetic wave absorber reduces the reinforcement 
of the electromagnetic wave which changes into heat energy, and penetrates or reflects electromagnetic wave energy by 
passing through spin reversal of soft magnetic materials, or migration of a magnetic domain wall. Since the soft 
magnetism ferrite sintered compact usually used as an electromagnetic wave absorber is heavy, and it is weak, and a 
difficulty is in workability and electromagnetic wave absorptivity ability falls rapidly in a RF field, applicability is 
limited. 

[0005] Although the electromagnetic wave absorber which the matrix of resin, rubber, etc. is made to distribute the 
charge of an electromagnetic wave absorber, and is fabricated by extrusion molding, press forming, etc. on the other 
hand was excellent in workability, it was difficult to fill up high density with the charge of an electromagnetic wave 
absorber, and it was difficult for it to obtain high electromagnetic wave absorptivity ability for this reason. Furthermore, 
though an electromagnetic wave absorber is also more thinly lightweight with small [ of electronic equipment in recent 
years ], and thin-shape-izing, the thing excellent in the absorptivity ability of an electromagnetic wave is called for. 
[0006] Furthermore, improvement in the speed of a working speed and high-frequency-ization of an operating 
frequency progress, and it is in the inclination for generation of heat inside electronic equipment to increase. Therefore, 
from an electromagnetic wave absorber, as for thermal resistance, fire retardancy is searched for from a viewpoint of 
safety from the first. 

[0007] As a conventional technique of fire-resistant grant, there is an approach using a fire-resistant macromolecule 
binder. That is, it is the approach of adopting the halogenation resin represented by polyvinyl chloride resin and 
chlorination polyethylene resin. Moreover, there is the approach of adding the halogenated compound represented by 
the bromine compound as a flame retarder separately [ a macromolecule binder ]. These halogenation resin and a 
halogen series flame retardant have the fire-resistant device which captures and inactivates with a halogen the radical 
generated at the time of a combustion reaction. However, the effect which gives these halogens system compound to the 
safety in the time of the inside of use of electronic equipment, heating in an abandonment phase, or incineration 
processing or earth environment is being improved. 

[0008] On the other hand, there are flame retarders, such as a metallic-oxide system, a water-of-crystallization system, 
an expansion system, and a phosphorus system, as a non-halogen series flame retardant. 



[0009] As a metallic-oxide system, antimony oxide, molybdenum oxide, manganese oxide, chrome oxide, or an iron 
oxide is illustrated. These are used as an assistant of a halogen series flame retardant in many cases, and independent 
fire-resistant effectiveness is scarce. Moreover, it is the direction where use is restricted from a viewpoint of heavy 
metal contamination even if it sees globally. 

[0010] As a water-of-crystallization system, there is a compound containing many water of crystallization, such as an 
aluminum hydroxide, a magnesium hydroxide, and silica gel, and it is a low price. However, in order to acquire the fire- 
resistant effectiveness of a halogen series flame retardant, it is necessary to mix an about 1 to 2 times [ of the weight of 
an object product ] mass, the weight fraction of a soft magnetism particle may be fallen, and the engine performance of 
electromagnetic wave absorber original may fall. 

[001 1] Conversely, self burns quickly, and an expansion system flame retarder carries out sudden expansion of the 
volume, and expects spread-of-a-fire prevention according to adiabatic efficiency or an oxygen shielding effect. 
However, it is unsuitable for the purpose which prevents the own initial combustion of an electromagnetic wave 
absorber. 

[0012] Therefore, also in which fire-resistant macromolecule binder or flame retarder, it was inadequate for the 

application of the next-generation electromagnetic wave absorber for electronic equipment. 

[0013] 

[Problem(s) to be Solved by the Invention] This invention is proposed in view of this present condition, while it is 
thinly lightweight, is flexible and excelling in a mechanical strength, it excels in fire retardancy, and let it be the 
technical problem to offer the electromagnetic wave absorber which has high absorptivity ability, its manufacture 
approach, and the electronic equipment possessing this. 
[0014] 

[Means for Solving the Problem] The electromagnetic wave absorber of this invention is an electromagnetic wave 
absorber which has the electromagnetic wave absorption layer which makes a soft magnetism particle and a 
macromolecule binder a subject, and this macromolecule binder is characterized by the aromatic series component in a 
molecule being 15 % of the weight or more while number average molecular weight is 25,000 or more. 
[0015] Moreover, the manufacture approach of the electromagnetic wave absorber of this invention is the manufacture 
approach of an electromagnetic wave absorber of having the process which applies and dries the magnetic coating 
which makes a soft magnetism particle and a macromolecule binder a subject, and forms an electromagnetic wave 
absorption layer on a base material, and this macromolecule binder is characterized by the aromatic series component in 
a molecule being 15 % of the weight or more while number average molecular weight is 25,000 or more. 
[0016] Although especially limitation does not have the upper limit of the number average molecular weight of a 
macromolecule binder, it is naturally restricted by the solubility at the time of preparing a magnetic coating, coating 
viscosity, etc., and about [ hundreds of thousands or less ] are usually chosen. 

[0017] As for the aromatic series component in the molecule, also in invention [ which ], it is [ a macromolecule 
binder ] still more desirable that it is 20 % of the weight or more. The upper limit of the content of an aromatic series 
component is a design matter as which this is also determined with extent of the flexibility of an electromagnetic wave 
absorption layer, such as solubility at the time of there being especially no limit and this also preparing a magnetic 
coating, and coating viscosity, etc., and dozens of or less% of the weight of a thing is usually adopted. 
[0018] As for the content of a macromolecule binder, it is desirable that they are below 12 weight sections more than 5 
weight sections to the soft magnetism particle 100 weight section. Unless it fulfills 5 weight sections, a mechanical 
strength is not obtained easily, but in 12 weight ****, a matrix component becomes excessive and the pack density of a 
soft magnetism particle falls. 

[0019] As for an electromagnetic wave absorption layer, it is desirable still more liquefied or to include a solid-state-like 
phosphorus compound. In order to give positive fire retardancy, as for the amount of the phosphorus element in this 
phosphorus compound, in the case of a liquefied phosphorus compound, it is desirable that they are more than the 0.25 
weight sections to the soft magnetism particle 100 weight section. Moreover, when a phosphorus compound is a solid- 
like compound, it is desirable that they are more than the 1 .8 weight sections to the soft magnetism particle 100 weight 
section. Although the upper limit of the amount of the phosphorus element in a phosphorus compound is based on the 
molecular structure of the macromolecule binder which carries out combination use, several % or less is chosen from a 
viewpoint of safety. 

[0020] As for the mean particle diameter of the soft magnetism particle adopted in this invention, 30 micrometers or 
less 0.2 micrometers or more 100 micrometers or less are chosen preferably. Although less than 0.2 micrometers covers 
the expenses of pack density, contraction of the electromagnetic wave absorption layer after desiccation is large, and it 
becomes easy to generate configuration aggravation and the crack of an electromagnetic wave absorber. Moreover, if it 
exceeds 100 micrometers, it will be easy to produce sedimentation of the soft magnetism particle when the restoration 
nature of a soft magnetism particle falling, and the fall of electromagnetic wave absorptivity ability and the fall of paint 



film- physical properties being seen, and coating-izing in a production process, and coating stability will fall. If many 
particles exceeding 100 more micrometers are contained, it is not only inconvenient, but the surface roughness of an 
electromagnetic wave absorption layer will become large, and the mechanical strength of an electromagnetic wave 
absorption layer will fall at a laminating process. 

[0021] The electromagnetic wave absorber of this invention exfoliates from a base material, and an electromagnetic 
wave absorption layer may be used for it with an electromagnetic wave absorption layer simple substance. Moreover, 
the electromagnetic wave absorber of this invention may carry out two or more layer laminating of the electromagnetic 
wave absorption layer. In this case, a laminating may be carried out the whole base material, an electromagnetic wave 
absorption layer is exfoliated from a base material, and the laminating only of the electromagnetic wave absorption 
layer may be carried out. When carrying out a laminating the whole base material, it is desirable for the base material 
itself to have fire retardancy. 

[0022] The electronic equipment of this invention is characterized by providing this electromagnetic wave absorber. 
[0023] [Function] — while thermal resistance improves by choosing the number average molecular weight of a quantity 
molecular binding agent or more as 25,000, even if it becomes the situation of combustion, a carbon coat is easy to be 
formed by the initial stage in a front face, and the self-combustion halt effectiveness is easy to be acquired. This thermal 
resistance and the self-combustion halt effectiveness improve further by making the aromatic series component in a 
molecule into 20 % of the weight or more preferably 15% of the weight or more. 

[0024] A phosphorus series flame retardant takes oxygen preferentially at the time of combustion or combustion 
initiation, and acquires the suffocation effectiveness which forms a carbon coat in a macromolecule binder front face, 
and covers oxygen. Since the fire-resistant grant effectiveness is less than a halogen series flame retardant, selection of a 
macromolecule binder is important for it. In this invention, it becomes possible to give high fire retardancy by using 
together with the macromolecule binder of the specific structure mentioned above. 

[0025] Although the fire-resistant effectiveness that what has the higher content of phosphorus simple substances, such 
as red phosphorus, or a phosphorus atom is bigger is acquired as a phosphorus series flame retardant, from a viewpoint 
of opposite side safety, use of a phosphorus compound like stable phosphoric ester or polyphosphoric acid ammonium 
is desirable. 
[0026] 

[Embodiment of the Invention] Hereafter, it explains in detail about the electromagnetic wave absorber of this 
invention, referring to a drawing. 

[0027] The basic configuration of the electromagnetic wave absorber of this invention is shown in the outline sectional 
view of drawing 1 . Among these, drawing 1 (a) forms the electromagnetic wave absorption layer 2 on a base material 
1 . Moreover, drawing 1 (b) is the electromagnetic wave absorber which exfoliated and constituted both only from an 
electromagnetic wave absorption layer 2. 

[0028] The example which constituted the electromagnetic wave absorber of this invention in the laminating is shown in 
drawing 2 . Which approaches, such as a binder, adhesion material, or heating sticking by pressure, are sufficient as a 
laminating. Among these, drawing 2 (a) - (c) changes the sense of the front flesh side, and carries out the laminating of 
the electromagnetic wave absorber of the structure of drawing 1 (a). Drawing 2 (d) carries out the laminating of the base 
material 1 to the electromagnetic wave absorption layer 2 side of the electromagnetic wave absorber of the structure of 
drawing 1 (a) further. Drawing 2 (e) carries out the laminating of the electromagnetic wave absorber of drawing 2 (d) 
further. 

[0029] Drawin g 2 (f) carries out the laminating of the electromagnetic wave absorption layer 2 to the electromagnetic 
wave absorption layer 2 side of the electromagnetic wave absorber of drawing 1 (a) further. The electromagnetic wave 
absorber of drawing 2 (f) can repeat spreading of the electromagnetic wave absorption layer 2, and desiccation twice, 
and can manufacture them. Or the laminating of the electromagnetic wave absorber of the structure of drawing 1 (b) 
may be carried out to the electromagnetic wave absorber of the structure of drawing 1 (a). The sense of a laminating 
may form the electromagnetic wave absorption layer 2 in both sides of a base material 1 other than the structure of 
drawing 2 (f). 

[0030] Drawing 2 (g) carries out the two-layer laminating of the electromagnetic wave absorber of the structure of 
drawing 1 (b). Moreover, drawing 2 (h) carries out the n layer laminating of the electromagnetic wave absorber of the 
structure of drawing 1 (b). Thus, by carrying out a laminating to a multilayer, electromagnetic wave absorptivity ability 
improves further. 

[0031] Now, as a base material 1, the paper which laminated macromolecule resin, such as paper and polyolefine, 
macromolecule resin, cloth, a nonwoven fabric, a metal, glass, etc. are used. The macromolecule resin with which 
reinforcement is obtained thinly among these is adopted preferably. When exfoliating an electromagnetic wave 
absorption layer, that in which a base material has detachability is adopted preferably. 

[0032] Although there is especially no limitation as giant-molecule resin for base materials, vinylidene resin, such as 



vinyl system resin, such as cellulosics, such as the fluororesin and cellulose triacetate which permuted a part or all of 
hydrogen of polyolefines, such as polyester, such as polyethylene terephthalate, polyethylene -2, and 6-naphthalate, 
polyethylene, and polypropylene, and these polyolefines with the fluorine, and cellulose die acetate, and a polyvinyl 
chloride, and a polyvinylidene chloride, a polycarbonate, polyphenylene sulfide, polyamidoimide, polyimide, etc. are 
illustrated. Moreover, exfoliation processing may be performed for these macromolecules resin front face by release 
agents, such as silicone resin. These macromolecules resin has the desirable shape of tabular or a film. In a tabular case, 
in the case of the shape of hundreds of micrometers - about several mm and a film, the thickness is several micrometers 
- about hundreds of micrometers in thickness. Moreover, the case of electronic equipment may be used as it is as a base 
material. 

[0033] Especially limitation does not have the ingredient of a soft magnetism particle used for an electromagnetic wave 
absorption layer, and oxide soft magnetic materials, such as metal soft magnetic materials, such as FeSi, FeNi, and 
FeSiAl, a MnZn ferrite, a MgZn ferrite, and a NiZn ferrite, etc. are illustrated. The desirable mean particle diameter of 
these soft magnetism particle is as having mentioned above. 

[0034] As a macromolecule binder used for an electromagnetic wave absorption layer, especially limitation is [ both 
thermoplastics thermosetting resin reaction type resin, etc. ] usable although this is not carried out, either, and a with a 
number average molecular weight [ the ] of 25,000 or more thing is adopted. 

[0035] As thermoplastics, for example Vinyl acetate resin, polyvinyl fluoride, An acrylic ester-acrylic nitril copolymer, 
a methacrylic ester-ethylene copolymer, An acrylonitrile-butadiene copolymer, a styrene-butadiene copolymer, 
Polyurethane resin, polyester polyurethane resin, polyester resin, Polycarbonate polyurethane resin, polycarbonate resin, 
polyamide resin, polyvinyl butyral resin and a cellulosic (cellulose acetate butylate -) A styrene butadiene copolymer, 
amino resin, polyphenylene sulfide resin, various synthetic-rubber systems, etc., such as cellulose die acetate, cellulose 
triacetate, cellulose propionate, and a nitrocellulose, are raised. That in which neither contains a halogen is adopted 
preferably. 

[0036] Moreover, as an example of thermosetting resin and reaction type resin, mixture of these resin, such as mixture 
of phenol resin, an epoxy resin, polyurethane hardening mold resin, formaldehyde resin, melamine resin, an alkyd resin, 
silicone resin, polyamine resin, the amount polyester resin of macromolecules, and an isocyanate prepolymer, mixture 
of polyester polyol and the poly isocyanate, and mixture of a low-molecular-weight glycol, the amount diol of 
macromolecules, and isocyanate, is illustrated. Use of the polyurethane resin supposed that flexibility is given among 
these resin, polycarbonate resin, polyester resin, an acrylonitrile-butadiene copolymer, etc. is desirable. 
[0037] in order for these resin to improve the dispersibility of a soft magnetism particle -S03 M, -OS03 M, and - 
COOM - or - It is desirable to contain the polar functional group of -PO (OM')2 etc. (however, in M, alkali metal, such 
as H, or Li, Ka, Na, and M* express alkali metal or alkyl groups, such as H, or Li, Ka, Na). In addition to this as a polar 
functional group, it is -NR one R2 and -NR1 R2 R3+X. - The thing of a side-chain mold which has an end group, >NR1 
R2+X - There is a thing of a principal chain mold etc. (Rl, R2, and R3 are a hydrogen atom or a hydrocarbon group 
here, and X- expresses halogen ion, such as a fluorine, a bromine, and iodine, or inorganic, and organic ion). In 
addition, you may be polar functional groups, such as -OH, -SH, -CN, and an epoxy group. The contents of these 
polarities functional group are 10-1-10-8 mol/g, and are 10-2 - 10-6 mol/g preferably. It is also possible to also use 
these organic binder independently and to use two or more kinds together, although it is possible. 
[0038] It is possible to consider as the curing agent which carries out bridge formation hardening of the hardening mold 
resin among the macromolecule binders mentioned above, for example, to add the poly isocyanate etc. As poly 
isocyanate, although the adduct (for example, trade name coronate L-50) of trimethylol propane and 2 and 4-tolylene 
diisocyanate (TDI) is common, the adduct of alkylene diisocyanate, such as 4 and 4-diphenylmethane diisocyanate 
(MDI) and hexane diisocyanate (HDI), may be used. In addition, tetraglycidyl ether meta-xylene diamine, tetraglycidyl 
ether -1, 3-screw aminomethyl cyclohexane, Poly glycidyl amine compounds, such as tetraglycidyl ether amino 
diphenylmethane and triglycidyl-para aminophenol, Polythiol compounds, such as 2-dibutylamino -4 and 6-dimercapto 
permutation triazine, Epoxy compounds, such as triglycidyl isocyanurate, the mixture of an epoxy compound and an 
isocyanate compound, The mixture of an epoxy compound and an oxazoline compound, the mixture of an imidazole 
compound and an isocyanate compound, the anhydrous methyl NAJIN acid of what [ each ] are better known than 
before, etc. are usable, the blending ratio of coal to the hardening mold resin of these curing agents ~ the hardening 
mold resin 100 weight section receiving — 0.5 - 80 weight section — it is 5 - 50 weight section preferably. By adding a 
curing agent in this range, the bonding strength of pigments, such as a soft magnetism particle, and a binder increases, 
and the mechanical strength of an electromagnetic wave absorption layer improves. These isocyanate compounds may 
be applied on the surface of a paint film, after forming the paint film of an electromagnetic wave absorption layer. In 
this case, it hardens as a subject near the front face of an electromagnetic wave absorption layer, and omission of 
pigments, such as a soft magnetism particle from an electromagnetic wave absorption layer, or a macromolecule binder 
are prevented. 



[0039] Also in which macromolecule binder, that whose aromatic series component in a molecule is 15 % of the weight 
or more is desirable, and 20% of the weight or more of a thing is still more desirable. What does not have a ring in a 
molecule blends with other giant-molecule binders with a ring, and should just attain this value. 
[0040] The electromagnetic wave absorber of this invention may contain the organic silane compound in an 
electromagnetic wave absorption layer. An organic silane compound heightens the reinforcement effectiveness in a soft 
magnetism particle and a macromolecule binder interface, and raises the mechanical strength of an electromagnetic 
wave absorption layer. As an organic silane compound, vinyl trichlorosilan, a vinyl tris (beta-methoxyethoxy) silane, 
Vinyltriethoxysilane, vinyltrimetoxysilane, gamma-methacryloxpropyl trimethoxy silane, gamma-methacryloxypropyl 
ethoxy silane, beta-(3, 4 epoxycyclohexyl) ethyltrimethoxy silane, Gamma-glycidoxypropyltrimetoxy silane, gamma- 
glycidoxypropylmethyldietoxysilane, N-beta-(aminoethyl) gamma-aminopropyl trimethoxysilane, N-beta-(aminoethyl) 
gamma-aminopropyl methyl dimethoxysilane, Although gamma-aminopropyl triethoxysilane, gamma-aminopropyl 
trimethoxysilane, N-phenyl-gamma-aminopropyl trimethoxysilane, gamma-mercapto propyltrimethoxysilane, gamma- 
chloropropyltrimetoxysilane, etc. are illustrated Limitation is not carried out to these. 

[0041] Other additives, such as lubricant, a reinforcing pigment, a conductive particle, an antistatic agent, a surfactant, 
and a stabilizer, can also be used for an electromagnetic wave absorption layer if needed. These additives can adopt a 
general conventional ingredient and a conventional general compounding ratio. 

[0042] Each well-known thing, such as fatty acid ester which consists of alcohol from the fatty acid and these fatty 
acids, and carbon number 2 from graphite, 2 molybdenum sulfides, 2 sulfuration tungsten, and a carbon number 2 to 
about 26 to about 26 as lubricant, terpene system compounds and these oligomer, silicone oil, and fluorine system 
lubricant, is conventionally usable. 

[0043] As a reinforcing pigment, inorganic pigments, such as silicon oxide, an aluminum oxide, a calcium carbonate, a 
carbon fiber, and a glass fiber, are illustrated. Below 10 weight sections of the addition of a reinforcing pigment are 
preferably good below 20 weight sections to the soft magnetism particle 100 weight section. 
[0044] as a conductive particle and an antistatic agent — carbon black, graphite, metal particles, tin oxide, and ITO 
(Indium Tin Oxide) etc. — a conductive oxide or a surfactant is adopted. 

[0045] As a surface active agent, which thing of the well-known Nonion system, a cation system, an anion system, or 
both sexes may be used conventionally. 

[0046] As a solvent at the time of preparing the coating which contains as a subject the soft magnetism particle, the 
macromolecule binder, and the organic silane compound which were mentioned above There is especially no limitation. 
An acetone, a methyl ethyl ketone, methyl isobutyl ketone, Ketones, such as a cyclohexanone, a methanol, ethanol, 
propanol, Alcohols, such as a butanol, methyl acetate, ethyl acetate, propyl acetate, Ester, such as butyl acetate, ethyl 
lactate, and ethylene glycol acetate Diethylene-glycol wood ether, 2-ethoxyethanol, Halogenated hydrocarbon system 
compounds, such as aromatic hydrocarbon system compounds, such as ether, such as a tetrahydrofuran and dioxane, 
benzene, toluene, and a xylene, a methylene chloride, ethylene chloride, a carbon tetrachloride, chloroform, and 
chlorobenzene, etc. can be used. Use of the solvent which does not contain chlorine is more desirable than the viewpoint 
of safety also here. 

[0047] As the distribution for coating preparation, and kneading equipment, although a kneader, an agitor, a ball mill, a 
sand mill, a roll mill, an extruder, a homogenizer, an ultrasonic disperser, etc. are used, limitation is not carried out to 
these. 

[0048] Especially the method of application for forming an electromagnetic wave absorption layer on a base material is 
not limited, either, but each conventional approach, such as an air doctor coat, a blade coat, a wire bar coat, an air knife 
coat, a SUKUIZU coat, a sinking-in coat, a reverse roll coat, a transfer roll coat, a gravure coat, a kiss coat, a cast coat, 
an extrusion coat, a die coat, and a spin coat, can be adopted. By using the coater of these methods, it is possible to 
apply to one side or both sides of a base material. 

[0049] Moreover, as shown in Fig. 2 (f), when forming the two or more layers electromagnetic wave absorption layer 2 
in one side of a base material 1 , the die coater which has two or more lips can be adopted, and coincidence multistory 
spreading can be carried out. After applying an electromagnetic wave absorption layer on a base material, it may dry 
with heating air etc., an organic solvent may be removed, hardening processing may be performed if needed, and 
spreading formation of the upper electromagnetic wave absorption layer may be further carried out on this. 
[0050] As an approach of carrying out the laminating of the electromagnetic wave absorber, pressing, pressurization 
thermoforming, shaping by adhesives or the binder, etc. are adopted. After making an electromagnetic wave absorption 
layer carry out sinking-in swelling of the solvent, pressing may be carried out to it. Generally pressurization conditions 
are 0.1-500kg/cm2 of planar pressure force, although it changes with the number of sheets and thickness of an 
electromagnetic wave absorber whenever [ class / of binder /, existence / of heating /, and stoving temperature ]. The 
range is chosen. When carrying out hot forming, it is desirable that it is 250 degrees C or less. Usual press equipment, a 
usual roll laminator, etc. are used for pressing and pressurization thermoforming. 



[0051] The electromagnetic wave absorption layer formed on the base material is exfoliated, and also when carrying out 

the laminating of this isolated electromagnetic wave absorption layer, the same shaping approach is used. 

[0052] Preparation of the coating for electromagnetic wave absorption layers is performed by passing through each 

process of mixing, distribution, and kneading in other additives, binders, organic solvents, etc. a soft magnetism particle 

and if needed. 

[0053] 

[Example] Although the suitable example of this invention is explained in more detail hereafter, mixing the example of 
a comparison suitably, these examples are mere instantiation and this invention is not limited to these examples at all. 
[0054] [Example 1] The MgZn ferrite which has the following property as a soft magnetism particle ingredient was 
adopted. 

(Soft magnetism particle properties) 

Fe/Mg/Zn presentation 100/18.4/12 atm% mean particle diameter 7.2 mum sieve ** (100 micrometers or more) Under 
0.1 % loss on drying 0.25 % coercive force 1.19 kA/m (15 Oe) 

[0055] In addition, the presentation of a soft magnetism particle was analyzed with the fluorescent X-ray method using 
X-ray diffractometer (Rigaku Corp. make), and the content of each element at the time of setting the content of Fe 
element to 100 was expressed with the relative comparison. Mean particle diameter is observation by the transmission 
electron microscope (JEOL Co., Ltd. make), and adopted the average of the particle diameter of the unit particle of 500 
soft magnetism particles extracted at random. Sieve ** measured the weight of the ****** remainder compulsorily with 
the stream of pure water using the screen of a 100-micrometer mesh size. The loss on drying was expressed with the 
weight loss in quantity after carrying out heating maintenance for 60 minutes in a 150-degree C heating furnace. 
Coercive force was measured with the sample oscillatory type fluxmeter (Tohoku Steel make). 
[0056] (Preparation of the coating for electromagnetic wave absorption layers) It mixed with the ball mill with the 
polyurethane resin (macromolecule binder A: number average molecular weight 30,000, 22 % of the weight of aromatic 
series components in a molecule) as a macromolecule binder, and the liquefied phosphoric ester fats and oils (10 % of 
the weight of phosphorus elements in a phosphorus compound) as a phosphorus compound, and this soft magnetism 
particle was distributed and coating-ized to homogeneity. The presentation of the coating for electromagnetic wave 
absorption layers is shown below. 

MgZn ferrite particle 100 weight sections polyurethane resin A Ten weight sections phosphoric ester fats and oils Four, 
weight sections methyl ethyl ketone 30 weight sections toluene The constituent formed into 10 weight sections coatings 
mixed the poly isocyanate (coronate HL by the Japanese polyurethane company) to the 0.5 weight section, in addition a 
pan just before spreading, and used it as the coating for electromagnetic wave absorption layers. 
[0057] (Formation of an electromagnetic wave absorption layer) As an example, the coating for electromagnetic wave 
absorption layers was applied to the 1 principal-plane side of the base material which consists of a polypropylene film 
with a thickness of 50 micrometers by knife coater. Coating thickness is after 0.7mm and desiccation in the time of 
humidity, and it was set up so that it might be set to 0.25mm. The electromagnetic wave absorption layer was formed 
through each process of desiccation, and 60-degree-C hardening of 20 hours. The concentration of the phosphorus 
element in this electromagnetic wave absorption layer is the 0,4 weight sections to the soft magnetism particle 100 
weight section. By judging in a proper configuration in this condition, the electromagnetic wave absorber shown in 
drawing 1 (a) is completed. 

[0058] (Manufacture of the electromagnetic wave absorber of a laminated structure) In this example, in order to raise 
electromagnetic wave absorptivity ability, two electromagnetic wave absorbers shown in drawing 1 (a) are prepared, the 
electromagnetic wave absorption stratification planes were opposed, it was made to pass continuously and 
thermocompression bonding of the laminator was carried out. Thermocompression bonding conditions were made into 
the linear pressure force of 150 degrees C and 10 kg/cm. Next the base material of one side is exfoliated, the exposures 
of an electromagnetic wave absorption layer were opposed, the laminator was passed continuously, thermocompression 
bonding was carried out, and it considered as the laminated structure of four layers. Furthermore, the base material of 
one side is exfoliated, the exposures of an electromagnetic wave absorption layer were opposed, the laminator was 
passed continuously, thermocompression bonding was carried out, and it considered as the laminated structure of eight 
layers. Then, the base material of both sides was exfoliated and the electromagnetic wave absorber of the example 1 
which consists of a laminated structure electromagnetic wave absorption layer independent [ with a thickness of • 
2.0mm ] was completed. This is the laminating structure of n= 8 in drawin g 2 (h). The volume resistivity of this 
example 1 is 1.0x108. It was omega. 

[0059] The eel which Kansai Electronic Industry Development Center advocates was used for the electromagnetic wave 
absorption property of an electromagnetic wave absorber, and it evaluated it by contiguity electric-field shielding-effect 
measurement. About a measurement result, it mentions later. 

[0060] [Example 2] Tales-doses (they are 4 weight sections to the soft magnetism particle 100 weight section) adoption 



of the MgZn ferrite and the same phosphorus compound of the same presentation as an example 1 was carried out. On 
the other hand as a macromolecule binder, the electromagnetic wave absorber of the example 2 which polyurethane 
resin (macromolecule binder B) of 15 % of the weight of aromatic series constituent concentration in number average 
molecular weight 30,000 and a molecule was adopted, and also consists of a laminated structure of eight layers of 
electromagnetic wave absorption layers according to an example 1 was obtained. Similarly the concentration of the 
phosphorus element in this electromagnetic wave absorption layer is the 0.4 weight section to the soft magnetism 
particle 100 weight section. 

[0061] [Example 3] The electromagnetic wave absorber of the example 3 which the addition of a phosphorus compound 
was changed into 3 weight sections to the soft magnetism particle 100 weight section, and also consists of a laminated 
structure of eight layers of electromagnetic wave absorption layers based on the last example 2 was obtained. The 
concentration of the phosphorus element in this electromagnetic wave absorption layer is the 0.3 weight sections to the 
soft magnetism particle 100 weight section. 

[0062] [Example 4] The electromagnetic wave absorber of the example 4 which changed the phosphorus compound as a 
flame retarder into solid polyphosphoric acid ammonium salt, and the addition was changed into 7 weight sections to 
the soft magnetism particle 100 weight section, and also consists of a laminated structure of eight layers of 
electromagnetic wave absorption layers based on the last example 2 was obtained. The content of the phosphorus 
element in polyphosphoric acid ammonium is 30 % of the weight. Therefore, the concentration of the phosphorus 
element in this electromagnetic wave absorption layer is the 2.1 weight sections to the soft magnetism particle 100 
weight section. 

[0063] [Example 5] The electromagnetic wave absorber of the example 5 which changed the phosphorus compound as a 
flame retarder into the same solid polyphosphoric acid ammonium salt as an example 4, and the addition was changed 
into 6 weight sections to the soft magnetism particle 100 weight section, and also consists of a laminated structure of 
eight layers of electromagnetic wave absorption layers based on the last example 2 was obtained. The concentration of 
the phosphorus element in this electromagnetic wave absorption layer is the 1.8 weight sections to the soft magnetism 
particle 1 00 weight section. 

[0064] [Example 1 of reference] The electromagnetic wave absorber of the example 1 of reference which the addition of 
a phosphorus compound was changed into 2 weight sections to the soft magnetism particle 100 weight section, and also 
consists of a laminated structure of eight layers of electromagnetic wave absorption layers based on the last example 2 
was obtained. To the soft magnetism particle 100 weight section, the concentration of the phosphorus element in the 
electromagnetic wave absorption layer of the example 1 of reference is the 0.2 weight sections, and is less than the 
desirable concentration as a liquefied phosphorus compound. In addition, an example 2, an example 3, and the examples 
1 of reference are a series of samples which changed the addition of a liquefied phosphorus compound. 
[0065] [the example 2 of reference] — the electromagnetic wave absorber of the example 2 of reference which boiled 
and changed the phosphorus compound as a flame retarder into the same solid polyphosphoric acid ammonium salt as 
an example 4, and the addition was changed into 5 weight sections to the soft magnetism particle 100 weight section, 
and also consists of a laminated structure of eight layers of electromagnetic wave absorption layers based on the last 
example 4 was obtained. To the soft magnetism particle 100 weight section, the concentration of the phosphorus 
element in the electromagnetic wave absorption layer of the example 2 of reference is the 1 .5 weight sections, and is 
less than the desirable concentration of a solid-state-like phosphorus compound. In addition, an example 4, an example 
5, and the examples 2 of reference are a series of samples which changed the addition of a solid-state-like phosphorus 
compound. 

[0066] [Example 1 of a comparison] Tales-doses (they are 4 weight sections to the soft magnetism particle 100 weight 
section) adoption of the MgZn ferrite and the same phosphorus compound of the same presentation as an example 1 was 
carried out. On the other hand as a macromolecule binder, the electromagnetic wave absorber of the example 1 of a 
comparison which polyurethane resin (macromolecule binder C) of 1 0 % of the weight of aromatic series constituent 
concentration in number average molecular weight 30,000 and a molecule was adopted, and also consists of a laminated 
structure of eight layers of electromagnetic wave absorption layers according to an example 1 was obtained. Similarly 
the concentration of the phosphorus element in this electromagnetic wave absorption layer is the 0.4 weight section to 
the soft magnetism particle 100 weight section. The aromatic series constituent concentration of the macromolecule 
binder C of this example 1 of a comparison is less than the aromatic series constituent concentration of the 
macromolecule binder which this invention advocates. 

[0067] [Example 2 of a comparison] Tales-doses (they are 4 weight sections to the soft magnetism particle 100 weight 
section) adoption of the MgZn ferrite and the same phosphorus compound of the same presentation as an example 1 was 
carried out. On the other hand as a macromolecule binder, the electromagnetic wave absorber of the example 2 of a 
comparison which polyurethane resin (macromolecule binder D) of 22 % of the weight of aromatic series constituent 
concentration in number average molecular weight 20,000 and a molecule was adopted, and also consists of a laminated 



structure of eight layers of electromagnetic wave absorption layers according to an example 1 was obtained. Similarly 
the concentration of the phosphorus element in this electromagnetic wave absorption layer is the 0.4 weight section to 
the soft magnetism particle 100 weight section. The number average molecular weight in [ D ] a macromolecule binder 
of this example 2 of a comparison is less than the number average molecular weight of the macromolecule binder which 
this invention adopts. 

[0068] [Example 3 of a comparison] The aluminum hydroxide was adopted as a flame retarder. Considering as 12 

weight sections to the soft magnetism particle 100 weight section as an addition, everything but modification of this 

flame retarder obtained the electromagnetic wave absorber of the example 3 of a comparison which consists of a 

laminated structure of eight layers of electromagnetic wave absorption layers based on the last example 2. 

[0069] [Example 4 of a comparison] The polyvinyl chloride resin (the amount binder X of giant molecules) of number 

average molecular weight 20,000 was adopted as a giant-molecule binder. Moreover, the flame retarder obtained the 

electromagnetic wave absorber of the example 4 of a comparison which it was not used at all and also consists of a 

laminated structure of eight layers of electromagnetic wave absorption layers based on an example 1 . 

[0070] The macromolecule binder used for the electromagnetic wave absorber of each above example, the example of 

reference, and the example of a comparison is collectively shown in [Table 1]. 

[0071] 

[Table 1] 
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[0072] Moreover, the flame retarder used for the electromagnetic wave absorber of each above example, the example of 

reference, and the example of a comparison is collectively shown in [Table 2]. 

[0073] 
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[0074] The combination of the macromolecule binder furthermore used for the electromagnetic wave absorber of each 
above example, the example of reference, and the example of a comparison and a flame retarder is collectively shown in 
[Table 3]. 
[0075] 
[Table 3] 
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[0076] Below, the measurement result of the electromagnetic wave absorber of each above example, the example of 
reference, and the example of a comparison is collectively shown in [Table 4]. Measurement evaluated the damping 
effect of a with a frequency [ each ] (200MHz, 400MHz, 600MHz, and 800MHz) electromagnetic wave by the 
contiguity electric-field shielding-effect measuring method which carried out point ** of the electromagnetic wave 
absorption property. Moreover, it examined 5 times about the same sample, and fire retardancy measured the sum total 
burn time, and it was fairly classified according to the UL-94 test-for-flame-retardance method (20mm perpendicular 
methods of testing for combustion) to V-0, V-l, and V-2, and it evaluated it by it. This examining method is explained 
by "the plastics ingredient for components of a UL94 safety-standard device should be attached on inflammable trial 5th 
edition October 29, 1996" in full detail. 
[0077] 

[Table 4] 
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[0078] When the evaluation result of [Table 4] is seen, it turns out that each electromagnetic wave absorber of an 
example 1 - an example 5 shows a good electromagnetic wave absorption property in each frequency band. Moreover, 
also in a fire-resistant judgment, a good result equivalent to V-0 is obtained by each. The result with the electromagnetic 
wave absorber as excellent in sum total burn time with which the aromatic series component in 30,000 and a molecule 
adopted [ especially the number average molecular weight of an example 1 ] polyurethane resin [ 22% of the weight of] 
A as 0 was obtained. * 



[0079] Even if it is the electromagnetic wave absorber which adopted same polyurethane resin A or B, as for what is 
less than the range where the addition of a phosphorus series flame retardant is desirable, sum total burn time tends to 
be extended a little like the example 1 of reference, or the example 2 of reference. 

[0080] Even if it is the same polyurethane resin, although the aromatic series component in number average molecular 
weight or a molecule adopts by this invention, and the example 1 of a comparison and the example 2 of a comparison 
using polyurethane resin C out of range or D are within the limits with the desirable addition of a phosphorus series 
flame retardant, as compared with the sample of the example 2 of the same addition, sum total burn time is extended 
sharply. 

[0081] The fire-resistant evaluation of the sample of the example 3 of a comparison which adopted the aluminum 
hydroxide as a flame retarder is good. However, in order to acquire such good fire retardancy, it is necessary to add 12 
weight sections thing mass for an aluminum hydroxide to the soft magnetism particle 100 weight section. For this 
reason, the volume pulse duty factor of the soft magnetism particle in an electromagnetic wave absorption layer falls, 
and the fall of electromagnetic wave absorptivity ability is seen. 

[0082] On the other hand, the result with which the example 4 of a comparison which adopted polyvinyl chloride resin 
as a giant-molecule binder should be satisfied of electromagnetic wave absorptivity ability and fire retardancy is 
obtained. However, use of polyvinyl chloride resin does not meet the meaning of this invention from a viewpoint of the 
effect which it has to earth environment. 

[0083] As mentioned above, although detailed explanation was added per the electromagnetic wave absorber of this 
invention, and its manufacture approach, these are mere instantiation and this invention is not limited to these examples 
at all. The class of macromolecule binder can be suitably chosen within the limits of the technical thought of this 
invention. Moreover, various modification is possible also about the class of phosphorus series flame retardant. 
Furthermore, the laminated structure of a soft magnetism particle and an electromagnetic wave absorption layer or 
coating thickness, the method of application, etc. do not need to say that it can change suitably, either. Moreover, as a 
base material, it is [ besides the shape of a film and a tabular base ] also applicable to the case of various electronic 
equipment etc. 
[0084] 

[Effect of the Invention] Though use of the ingredient of a halogen system is avoided as a macromolecule binder 
according to the electromagnetic wave absorber and its manufacture approach of this invention so that clearly from the 
above explanation, a high electromagnetic wave absorption effect is acquired. 

[0085] Therefore, by using this electromagnetic wave absorber, halogen generating at the time during use of 
abandonment is controlled, and desirable electronic equipment can be offered on the cure against earth environment. 
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i:t414UWiU M{iH££»iLi. Ka. N 
a«e>77l'#y£«L M' liH£fc«Li. Ka. Na 20 

fggSi: LT<i<lcOfBllC-N Ri R 2 . — NRi R 2 R 
3 + X- cD*JS8S£3rf- 6lffl&Stf>i>tf). >NRi R 2 
* X- <D±gffi<Di<^#J>.& (vl^-CRi „ R2 . R 

XVZhhilt) . ^t-OH. -SH. -CN, 

t8^O^^»»il0- 1 ~10- 8 mo l/gTJ>0. if 
*L<{±1 0- 2 ~l O-'mo \/g"Ci>&. Ztlt>mt 30 

am vntsarcflji* - 1 twc*** 1 , 2 must 

[ 0 0 3 8 ] ±m Lfz&ftj-ta&MiDo *>. mtmam 
*%mmttz>mmt ix . y a yyr*- 
h mz mmth z. t w*i&ret>& . #y a v y t*- v 

fcLTtt. hy*f-o-/i/7o;\-yi:2, 4-h'jyy 

y*>r yyn-h (td 1 ) crtmm (mtimsh*? 
Q*-hL-5o> if-mstrzhhw. 4, 4-y*?x 
-^y yyy'4 yy7*-h (md 1 ) ^df^-y^M 

V y7*- h ( HD 1 ) *9>TA*\s>5?A V : s7*- 40 

;^^4r^^>^'T5y. rh^^y^^-l , 3- 
h*X7 5 yyfvPy yo'vif-y-y. Tb^yvi^T 

s/^i-w^x hy^y^>-p-r$y7 
xy-yi^o^y^yy^rs^^ft. 2-5*7** 
;i/r$y-4. 6 - yy ^ r vw& v y ryy^tf 
y f-:t-/Mb#fe , h y ^ y y y*>M v y r 7 y- h m 

WtiK^^t'S*. x^yfl^fc^yyT^-ML 

x.**is{k-&®t** j tYvyit&mt 
<o&£%. 4 5 ^/-/Utt&Vtt A y y 7*- Mtl^J 50 
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-somas. #£L<tt5~5oji*&-cj>i>. z\<n 
mxwfcmzmat hzttzi y. &&ttfti^<osi 

®m.m<vmmtfiitzmz. mmmmzmt 
xi>^\ c\<Dt^iz\iWffimmmmmz±ft 

[0039] ^-rtKDm^H^miztsux *> . ^hp+ 

2 0«ft%tLhc7)t,^$ Steffi U\ 

[0040] *mmmmmw.m±. mmm&w§'p 

yitaVat LTli. V-frVVtxvVyyy. h'x^h 

yx (/s-^Kyxh^f-/) t*-;whyxh 
^yy^y. h'x;ph y^Ky^y, r-;*??y 
o^yrae^hy^ h^fyy^y. r-^^^yodf- 
yTDbVl^Xh^yyvy. /8- (3, 4l^yy? 

oA.dfv;l/) x^Ph ij^ h^isisyy. r-^y^H 
^fxT-ab-^hy^h^yy^y. r-^y^H^r^T* 
oh-;Mf-;py'xh4ryy^y. N-^s- (rsyxf- 
r-rsyTDe^by^h^yx^y. n-/8- 
( 7 5 y xf-;p ) r-7S/7D hvpy f-^yy h y 

y^y. r-rsyyoe/i/Hjxh^yy^y. r- 
rsyroh-^h'jy h^-yy^y. N-71-^-r 
-rsyrDtr^M)^ h^yy^y. r-*>vi)~rh 
roe^Mjy h^yy^y. r-^oDTDt^Mi 
yhdryy^yWWI^?ti.s* { . -rft^tclRgiiSii 

[0041] «ltaEiftiSJR®t«. ^(c|5tT)Pi?t»l. 

mm®, mm*. ®m±m. >m<&mi 

[0042] mWltLXltVyyrA 2S5fl:ty 

y^y. 2M?>/^fy. ^*S:23&^2 6eg* 

WIHHffll. ^^ti^^Bi]»et^ia2*^2 6 

y^ft^S. 4Wt;jife»*'j^, yyn-y 
[0043] a^fflfifc LT<i. s?^y y 3 y . wtr 



(6 
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»i. mm®.? 1 o om&mzntx 2 ommt$a 

[0044] #fflMfrf . ^IffiMJi: LTJi#-tf > 
/77?> ^?7r4K AUftiF, IKfcH. I TO 
(Indiun Tin Oxide) 9a«g1HMjRK *4Wi*lH 

[0045] MSttfllfc LTttflS*&*KOy-*>' 
[0046] JbjfcLfcKOttS^ «JH«6«fe it/ 10 

HflSTne>K HirfA-. ?LB?xf-;K xf-p 

fb7tKo77y. i/'^-df-^y^cox-x/Hl. ^y 
-tfy. h;ny. * yp >^^#MHbksg&fc£ 20 

DSL 7oo*;PA. *n/i^V4fv*tf»AnyWfcR 
ft*S*ft£ft*£fflns .r fc & . zzx-i>3& 

[0047] immg&tetonm&tvm&mb i 

*s;k *.?xv)v-y. **i?-H-f. mzmim 

[oo48] imi*±.izmmm.mmfcr&t:iibco 
mmrnhmtzmfezti-r. xtf??3-k ~rv- 30 

XX7ro-*=J-k /7h73-h. *7.rj-k 
[0049] 4fc»2B (f ) fc*LfcJ:3fc. 

1 omgts^^miaj&ifiiKJi 2 £»j£-r zmmz 
\i. imnvyrz&t&yja-fmimmL. mm 40 

mem. m^mzkmmLximmfemki. 
>miz%txfflum$i&i. zo±.izzt,iz±mcom 
mMmzm>&fS.Lxhx\.\ 
[oo5o] nm%.*mmmm-r&ijmt tx\t. m 
mm. tammm. mmi^mHzihrnm^u 
wmmu&£mm*mmzitxis>t>ia 
mmtxi>£\\ tomem. ti&momm. 
m turnm. wmmm(om.^m^zx*)m^ 

UK -HKMCteMffifiO. l~500kg/cm 2 <7) 50 
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1 0 

mt&m£ti&. tiummtm^tztt. 2 5o-cwt 
x'biztrfmtu\ mmm. mmjmizit. m 

[0051] $m±izm&ztiKmffimmi®m 
lx. z^m^ttfzwmmummm-th^m 

ioo52] wmmmmtmcommi. mm®, 
tmizmtxm^mm. tesmtoxvimmm 

[0053] 

&ttr&t>z^zmL<mm-z>i)K z-titz-mmm 
■zzw^x'b*) . *%.wi±ztit>mifowtznt>m£.ztL 

[0054] :mm 1 } wm&m-ttmt lx. tie 

Fe/Mg/ZnM 100/18. 4/12 at 
m% 

7. 2 >um 
7*438 (lOOjumfiUi) 0. 1 %*St 

0. 25 % 
ftStfJ 1.19 kA/ra (15 Oe) 
[ 0 0 5 5 ] fcfc, «BH£B7(0«Jfi»X«EH»ai 

(a^s«as) zm^xm^xmrniz^nmu f 

e7C«^*4Sr lOOt Lfc^£<9#7B&^rft£ 

s^ttss) ^aw*?. mimizminLti5 o o®^ 

mt. i5oxKDm^^x6o^mmnnLt:m 
mAmx'&Ltz. tm>M. mmmmmm <«% 

[0056] (ma^fSiRaffl^^iBS!) znmm 
m^z. & j >mti&mtLx<nxv*7v?>®m (m 

I^IA : ^^-^33 0 , 0 0 0. 7>^*O^S 

MuxTfrm (mit&to^comyimi omm%) tt 
hizt^^Mzx'om^L. i%mz j tt®.LxwmiL 
it. mm®.mmmmmtfL£&LTiz9fFr. 

MgZn7i7^Mlf 100fi»gP 

xvvufiymmA iommb 

A ^ivx&)V*r hy 3 0 tt*& 

h*x>- i oma& 



(7) ^2000-1 96281 

11 12 

[0057] (mwmmm?>BfSL) -mt lt, mz tfi^x. zcowm.^im^<rmyimcomsu±. wm\i 

5 0vm<7)X07WUy7 <)VJ>.frh+£h3&fW<r>- Effl OOfifi&KttU 2. 1WS&X'$>&. 

±mmiz, -h ? 3-?te i D«aftftMM&&*& [ o o 6 3 ] cms^ 5 3 mfc LT*>«Hfc#ft££ 

?BU:. !£fcJf ti^EBtT'0 . 7mm. WmX'O. 2 fcl-l^ll^K^'J^KTy^-^AJStC^S 

5mmk%&£oizW&.Uz. Wxti£V6 0V2 OB* U {aj&M£tt»1£B? 1 0 oaM&t;:*rL6aS 

®KSE®lR«+^«S7a«jaSii, SKS&tttfr? 1 0 Ofi 8B<0«ll«j§a^&£SIMiJ 5 0«m»©)R*2r# 

jurcttu o. 4ttagst-*.&. ^cott©t'«it^ /s. z nwmmm ^<r>mM<^mw>± . mum? 

mzmm-thz t izx *) . m 1 ( a ) iz^tmm.m 1 o osraicttu 1 . 8a*arc*&. 
m^m-h. 10 [00 64] c##ffnn«Hb^c7)®!ni»^®:fflEtt© 

[0058] mmwM<nwmmm^(rm^) t i o osjkwc#l 2saait^iiL/ifl!j»i. la^ts 

( a ) i,zifrmmmmt^ 2 wzmB. t . *<?>wmm %m 1 «m»a&«RiKte£#*: . 1 omrawKJi 

iRiffiisi±^(6i#^^T7 *<r>mm<r>m),i. mm*.? 1 0 o«sa5fc*tu 

itxm&.mLtc. ms^m*. i5o-c. 10kg/ 0. 2ms&xh^ , mfc<m^mtLx<rm&L^ 

mmiim<DmiiiMm±zmiihitx ? vmrmu. mmnt^mcommm^itz-mom 

mizm&2itxf*j±mLX4mnmmimtLt:. $ sa-e&s. 

*>tc. jraeddttteaiEU TOfeifiitsyiwsaifflisi . [ 0 0 6 5 1 c##e«2 ) ftes^jt Lxvmfcawizm 

±£m&b&X7$*-?ZmmizW&ZltX%& 20 M0H4tra^@»K^U«KT^-'>AJgtfc^ 

«L-c8®osi^jst Lfc. ssfflos^^ ieu -e^aanttsr^aiia^ 1 0 ossgpn^tsa 

*jku m%2. ommwmmmmmmknmmfflk &miz$sn,-tzmi. mmmm4izmmLxwmmiR 

frte&mw%in%mmLm$88LLK. ztum mm(mmmm^%h%m\2<nm®mmt*'& 
2(h) nz&ftz n=8<mmffi£toX'}>&. zomm mw2(T)m®&®wa*n®7m<?)i®g.ii, mi 

mioimmmiii. oxio« Q?t>^tz. tt&^ioofiftastftu 1. 5«*&-cj>9.@tt 

[0059] nmmiMtonmwmiRimii. w) ^.comt^mcomtt^mm^rmt. %&mmm4. 

v»T»if»-s. [0066] atwii^ms&mitmtmmeoMgz 

[0060] mtm2^mmmitmtm^.<7)M S z 30 n7xM h&iv^tmit^£m& (^wm^i 

n7*?4 bt5£vmt®it&to*m& (mum^i oofi*a»;:*tL4fi»ao &mi*z. -um^m^ 

0 oa*attcitL4aaa5) subu:. -dwwmsa mt ltul m^m^mi 0 . 000, ^wo^rs 

mt ixit. stf%Mi3 0 . 000. frf-<pn%m m&ftmg. 1 ommx^xv *?v?>im 

m&ftwtfii sm&xnxv vufymm (smis^ mc > mmtfzmi. ma&mi tzmixmmm.wa 

mb > zmttzmt. $mm 1 tzwtxwstm.m smcommmmn^himm 1 nmmmmm 

8m(r>mmmm^^:hmmm2(ommmm^n iz. «i«mfiBEjft©)R«+<^7^«mgJi. wmm? 

fc. Z<oWffiMWS't><r)®jm<r>m%i±. mm.fk? l 0 0ffltt»=*tU Plt<0. 4fifiaJT*S. *Jt 

1 0 ofi*a5tc^L. pt< 0. 4«tsj-cs>s. «^i^^)^te^»icco^#K^ias«. #f&BB#>* 

[0061] c*ss0ii3 3 «^^sco»»sr!S:5Bttts mm^h7SiH^mcr>%mj8.ftm%£Tm i><DX' 
?ioom.mztti3WAmz$8zLtMt. mmm 40 hh. 

m2izmmixmmmwa8m<7>ffl3tmt>>t>%&m [0067] imm2)mmmitmt»j8.(?>Mgz 

Tn^^jisji. &&tt&^ 1 0 oa*a5t« l . 0 . 3 00 a*a5t*t l 4 > mm Liz . -n»^m^ 

mS&Xf>&. MklXli. a¥%^^l:2 0, 000, 

[0 0 6 2] CHM0I4 ] Kj^Jt tTco«Hb^!l5r@ fi^^jftS2 2WMXn#\)VU?ymm («5H^^ 

^K^'jfiner^-^AJst^L. -ecoganiM^ jpjd) zmmuzmi. mn&mnzmtxvm.mm 

mum? 1 0 0 smmztt l 7n&mz$3£Ltzm sm^mmm^^ himm 2 <7>mmmi&#£ft 

mmim2izm&Lxnwmim8m(Dmmtm iz. znmmmiw§*co®jm<?>mm\i. wmm? 

i>^%&mm4<7)m®mwm®fz. xvmtT> 1 0 oaaaudtfu mt< 0. 4aa^T$)?». *jt 

*-^A4>W««^^«(i3 0fia%-C'*S. Uv: 50 «^l2^®^H^ffl+DC0^^%^^M«±, 
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[0068] imm^wmtLxmxcr^- 

mm 2 iz*m txmmmmm mnmmmm^z 

mm3<nmmcmmtz. 

[oo69] ommA } »ft=m&Mt lt. 
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*-&mx) zmmbfz. tfzmmu-^mmL^-otz 

[0070] vxtn&m&m. mm xx/mm^m 
mmmizmirz^^H^mi can 

[007 1 ] 
[^13 



#^12 0. OOO^yJg-fkh'r: 











A 




30. 000 


2 22896 


B 




30. 000 


1 5SS96 


C 




30. 000 


i omm% 


D 




20. 000 


2 2SSM 


X 




2 0. 000 





[0072] 3fcJ2Lb&«»iHL ##0QfcJ:lftfci|!S$! 

<ome»«iR*{cffifflLfeiii«0WS: c^2D t*t^-c 

[0073] 
[312] 



S [0 0 74] 36(CBUrf>«giflL mm&XVHM 

20 <oa^*>^ :m3Hz£k#>XKt. 

[0075] 
[f!3] 







tt fig 




1 0 WMH 


m * 




3 0 SS% 













US 

(mm 




a m 


ssb (/t»attta?i o oassp) 




A 






IH&H2 


B 




4 ffiSS 


IJcMfi^i 3 


B 




3 sa s5 




B 




2 CS& 


31*014 


8 




7 sb$ 




B 




6 XS3 


#%0tJ2 


B 




5 




C 




4 fiSSS 


imW2 


D 




4 mm® 


iUBM3 


B 




1 2 sfi» 




X 







[0076] ortc. 1}U:<7>#3S60!L ##W3 itrtt 
YmmmUzSL*). 200MHz. 400MHz, 6 



a ( 2 0mmmmm&mm) tzx*). m-$mizi^ 

-lfcJ:tfV-2ffl3K^LTiHlU:. I« 



OOMHzfc,J:tX8 0 0MHzW#jg^<7)ma»^*50 li. ruL94££«lg S^gfc&fflT^X^-y 
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ttwommmm mst& 1 996^1 o^29bw * [0077] 





wmmem (dB> 


UL-94 mmm 


20 0MHz 


400MHz 


600MHz 


800MHz 


WnTTr Hi Bti ITj) 1 






- 9. 0 


n a 
— 9. 4 


— 3.0 


— 1 u . 0 


o 


V— OtlS 




- 9. 1 


ft A 

— 9. 4 


- 1 I). U 


— 1 1 n 


1 0 






_ q 1 


— 9 4 


- 9. 8 


-11.4 


2 5 


v-offltii 


gritm 1 


- 9. 5 


- 9. 6 


-10-1 


-11.0 


70 




HSte#4 


- 8. 5 


- 9. 0 


- 9. 2 


- 9. 9 


20 


V- 0*9=3 




- 8. 8 


- 9. 2 


- 9. 2 


- 9. 9 


42 


v-o«^ 


#^02 


- 8. 9 


- 9. 3 


- 9. 6 


-10. 2 


7 0 




IttMHI 


- 9. 1 


- 9. 3 


-1 0. 0 


-1 0. 8 


74 


V-1«^ 




- 9. 2 


- 9. 4 


-1 0. 1 


-11.0 


>200 


V-2C/T 




- 6. 6 


- 7. 2 


- 7. 8 


- 7. 8 


2 5 


V-OffiS 


±t««4 


- 9. 6 


- 9. 6 


-1 0. 3 


-11.5 


0 


V-0ffi3 



[0078] CfHDcofHliSSSr^&fc. S3&091~ 

i>. ttfcS^ioapflWHfftpao. ooo. tJH 1 

4><93r#&fi£##2 2«S%<0^'J^l^^y®flgASr« 

[0079] pt#y^?yfiifliA&3WiB£iiiyB 
L^«SBt8JiaitZ«ct*>-5-C t . ##09 1 *> !> v *t##09 

[0080] mixw\s9y®EfcS>iXi>. 

i> <w)$my?f> hxwv? vm&z t> h v « d £ jb 

09 2 cDiEfttitis-f & t . ^§H»M^ia*^gfc mf 
[oo8i] mmt LXMSHtrtvs mm u 

gtfcr/i-s-^fc&iattim o ofiftast**L 1 2 
ss&ico^^irt&^tf&i.. zcotiib. mm 

[0082]-*. Hhftmismt LTtfUSfct':^ 



[ 0 0 8 3 ] HJu *^BB^««jRiR»R*tJ J:t/^<7)|5l 
*T*)0. *^ii^^<oHSfe09t^f>|Rg$m. 

-%smt Lx.y< tvj±m>& k ^±««cos*cofflfc. 

[0084] 

[0 085] LfctfoT. £<0«K&©JRft£ffl^.&<r 

40 s*u j^ii^fc±#2 u z t 

[hi ] *wRnmmmuwnmmm:*twm 
mmx'bh. 

[02 ] w&mm.iz*mitowmmimm*fFi 
■mmwmxbz,. 

i-5»ft. 2-mm.mxm 




mmws mm wst (72)&«#t mm mm 

F 5E321 B823 BB32 BB51 GGH GH10 



